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[57] ABSTRACT

A fire protection system, having spaced outlet heads as
water spray sources, the outlet heads having sets of
outlet nozzles for providing concentric zones of water
spray coverage, either 360° or less than 360° to achieve
a generally uniform spray coverage for minimization
and more effectiveness of water use. The outlets are
adjustable as to both droplet size and direction of the
spray dispensed; and remote control of actuation of
individual outlet nozzles or of sets thereof further mini-
mizes and makes more effective the water use.
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1
FIRE PROTECTION SYSTEM

This invention relates to a fire protection system and
process of dispensing water fairly evenly and of a con- 5
trolled droplet size over an area and providing an ade-
quate supply of fluid or water without the usual large
amount of overlapping or the dispensing of water in
unneeded quantity and in unneeded areas.

In many cases where large amounts of fluid or water
are dispensed in unnecessary amounts in some areas,
other areas will not have proper amounts available as
needed Also, in some cases, the supply of water in un-
himited supplies is not available.

This invention also relates to novel dispensing, multi-

nozzle sprinkler heads, with adjustable quantity and
droplet size features, and directable nozzle features to

carry out the necessary fire protection function needed.

Further, the functions of these novel sprinkler heads
may be varied to fit almost all applications and protec-
tion requirements.

In carrying out the invention in a preferred embodi-
‘ment, the sprinkler heads are arranged in a spaced pat-
tern, and the dispenser heads are each provided with a
plurality of sets of outlet nozzles, each of the sets them- 55
selves having a plurality of the nozzles; and the sets of
outlets being of a nature such as to dispense water in not
only 360" areas but in concentric zones. Further, the
outlets of each set are arranged and directed such as to
avold substantial overlapping in any area which is com-
mon to a zone to which would receive water dispensed
from another dispenser head, by providing that the
zones of water coverage from certain of the heads are
less than 360° in extent. | \

- The mvention thus provides a thoroughness of fire
protection coverage, by substantially uniform amounts
of water. The concepts are particularly advantageous in
situations where the inlet pipes are only of temporary
nature; for the thoroughness of sprinkler dispensing and
coverage of a large area is such as to minimize the num-
ber of temporary standpipes or the like which would be
needed, although the concepts are not limited to such
situations or installations.

In searches independently run after the invention was
made, the following references were cited:
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U.S. Pat. No. Patentee Issued
%

3,918,645 Mohler November 11, 1975
4,091,873 Werner May 30, 1978
2,025,063 Loepsinger December 24, 1935
2,235,258 Jones March 18, 1941
1,629,490 Erwin et al. May 24, 1927
784,461 Williams March 7, 1905
3,698,481 Livingston October 17, 1972
561,311 Gray June 2, 1896
1,823,635 Williams September 15, 1931
1,475,052 Collins November 20, 1923
3,837,405 Huddle September 24, 1974
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39

Further, another reference was learned, that being
U.S. Pat. No. 2,089,304, issued to P. Stein Aug. 10, 1937.

Of these, however, only the Livingston patent seems
to be of a type where sprinkler coverage is considered
to be other than in the one circular area about the dis-
penser head, but it seems to consider only angular
zones; and has much overlapping in spite of such con-
sideration.

The Williams U.S. patent application Ser. No.
784,461 presumably would dispense in four directions,
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65
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plus a vertically-upright direction; but there seems
nothing which would provide or suggest concentricity
of 360° zones or their limitation as to certain-outlet
heads to minimize overlapping.

The Williams U.S. Pat. No. 1,823,635 patent and the
Erwin patent have different sets of outlets, but do not
seem to show any concept of minimizing of overlapping
by different outlet heads nor any limitation of dispensed

- zones, even If the sets of outlets would give a concen-

tricity of dispensate.

Thus it seems that the prior art in this field seems to
emphasize the inventive novelty of the concepts rather
than detract therefrom, for even where overlap-minimi-
zation of dispensing from the various outlet heads is
considered, the prior art shown by the patentees and by
all others ever since has failed to conceive the advanta-
geous concepts of this overall invention.

‘The above description is of somewhat introductory
and generalized form. More particular details, concepts,
and features are set forth in the following and more
detailed description of illustrative embodiments, taken
In conjunction with the accompanying drawings, which

~are of somewhat schematlc and dlagrammatlc nature,

and in which:

FIG. 1 1s a vertical cross-sectional view of one of the
dispenser heads according to one embodiment, having
eight outlet nozzles in the central set and four nozzles of
the upper set, the outlet nozzles all being of an adjusta-
ble-stem type permitting adjustment of droplet size;

FIG. 2 is a plan view of large area receiving the
process of fire protection by an installation of twenty
five of the dispenser heads of FIG. 1, and illustrating
zones of water coverage; |

FIG. 3 1s a plan view of the water coverage zones of
water coverage by a dispenser head of FIG. 1, but with
the head set or adjusted to dispense from only one of the
outlet nozzles of the central set and only the vertically-
corresponding outlet nozzle of the upper set;

FIG. 4 1s a vertical cross-sectional view of one of the
dispenser heads of another embodiment, having four
outlet nozzies in the central set, eight outlet nozzles in
an intermediately lower set, and a single outlet nozzle in
the bottom end plate;

FIG. S 1s a plan view of a large area, similar to FIG.
2, but recetving the process of fire protection by an
installation of twenty five of the dispenser heads ac-
cording to the embodiment of FIG. 4; |

FI1G. 6, similar to FIG. 3, is a plan view of the water

'coverage by a dispenser head of FIG. 4, and with the

head set or adjusted to dispense from the bottom outlet
nozzle but from only one of the outlet nozzles of the
intermediate lower set, and only the vertically-corre-

sponding outlet nozzle of the central set; |

FIG. 7 is a cross-sectional view of a set of eight outlet
nozzles, as would be generally indicated by Section-line
7—7 of FIGS. 1 and 4;

FIG. 8 1s a cross-sectional view of a set of four outlet
nozzles, as would be generally indicated by Section-line
8—8 of FIGS. 1 and 4;

FIG. 9 is a vertical cross-sectional view of a dispenser
head of another embodiment, similar to FIG. 1 and
having eight outlet nozzles in the central set and four
outlet nozzles in the upper set, but this embodiment
providing solenoid-controlled valves for each of the
outlet nozzles;

FIG. 10 1s a plan view of a solenoid-controlled dis-
penser head according to FIG. 9;
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FIG. 11 1s an axial cross-sectional.view of a dispenser
head according to another embodiment, which provides
cylindrical or spherical seating surface of an outlet
member to provide direction-adjustment of the dispen-
sate.

FIG. 12 is a cross-sectional view of a single valve
within a dispenser head;

FIG. 13 1s a cross-seconal view of the valve as indi-
cated by section-line 13—13 of FIG. 12.

As shown in the drawings, the present invention
provides novel and advantageous concepts for fire-pro-
tection sprinkler systems, the concepts relating to wa-
ter-dispenser heads, an array of such heads, and to a
process of water-dispensing, to provide the zone-type
sprinkler coverage emphasized herein.

In all cases, 1.e.,, whether considering the concepts
from the standpoint of apparatus or process, it is signifi-
cant to realize that the fire-protection desire is to cover
an area larger than would be covered by water dis-
pensed from a single dispenser head; and all the types of
dispenser heads of the various embodiments are prefera-
bly to be considered in that respect as to details of their
functioning. -

As shown in FIG. 1, a dispenser head 20 is provided
to have a plurality of sets of outlet nozzles 21; and in the
FIG. 1 embodiment there 1s a central set 22 of eight
nozzles 21 and an upwardly-directed set 24 of four of
them. Each of the sets 22-24 is provided to have a plu-
rality of outlets 21; and as shown in FIGS. 2 and 3, the
sets 22-24 of outlets 21 are of a nature such as to dis-
pense water in concentric zones.

More particularly, the outlets 21 of each set 22-24 are
arranged and directed such as to restrict dispensing
circumferentially so that the zone covered by the water
dispensed from the respective set is 360° in circumferen-
tial extent or less than 360° so as to exclude dispensing
Into areas of a zone to which water is being dispensed
from another of such heads.

That 1s, observing the dispersion-pattern of FIG: 2, a
head 20 “A” which 1s adjacent the central head 20 “B”
of the array is set to dispense from all eight outlets 21 of
the central set 22, and all four outlets 21 of the upper set
24, those four being spaced on 90° centers, vertically
aligned with every other outlet 21 of the central set 22,
and each outlet 21 of both sets 22-24 being effective to
yield a dispersion zone of about 45°,

In such a FI1G. 2 area, with the head units 20 in spaced
relationship in perpendicular rows, the inner zone 26
about each head 20 i1s dispensed by the respective heads’
lower set 22 of eight nozzles 21; and all the zones 26 are
adjacent in their perpendicular rows, but there are gen-
erally square-shaped zones outside of the zones 26 and
at 45° to the rows of heads 20, each half of such square-
shaped zones being indicated by reference numeral 28.

For dispensing to the zones 28, the head units 20 are
positioned so that the four nozzles 21 of the upper set 24
are at 45° to the cardinal directions, thus each nozzle 21

of that upper set 24 dispenses to a respective area 28.
Another head 20 “C” adjacent the central head 20

“B” also dispenses like that as just described for the

head 20 “A”.

The central head 20 “B” is set differently; i.e., either
no upper set 24 of nozzles 21 is provided for the central
head 20 “B”, or if provided are turned off; for all of the
generally square-shaped areas (two portions 28) on 45°
centers from the central head 20 “B” are shown as
serviced fully by adjacent heads 20 although the central
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head 20 “B” does dispense through its lower set 22 of
nozzles 21 to achieve the full 360° of its inner zone 26.

Likewise observing FIG. 2, it will be noted that the
outer-row heads 20 are provided to give particular
dispensing, i.e., the extreme corner heads, e.g., 20 “D”
are set to dispense to only their concentric inner zones
26 (by nozzle-set 22) with no dispensing from any of
what would be the four nozzles of an upper set 24,
whereas the next-adjacent head 20 “E” will be set to
provide full dispensing to the 360° inner zone 26 from
all eight outlets 21 of set 22, but, to dispense to the two
areas 28, from only two of the outlets 21 of the upper set
24. |

Some overlapping of zones will inevitably occur, due
to inevitable differences in nozzles 21 or their adjust-
ment, or because the areas 28 are not precisely half-
square rectangles; and some differences in the amount
of water coverage will occur. Yet there will be a sub-
stantial uniformity of coverage of the entire area.

The water supply to the head units 20 1s by a stand-
pipe 30 which through the bottom end plate 32 commu-
nicates water to the hollow core 33 of the head 20.

The nozzles 21 are desirably comprised of a valve 34
which 1s threaded into a holding bridge 36 to provide an
in-and-out adjusted setting of nozzle opening 38, the
water coming out through opening 38 and being then
regulated as to droplet size by being squeezed between
the valve-head 40 and an adjacent circular rim or nozzle
fluid divider 41 exteriorly of the head body 20.

The bridge 36 of FIG. 1 (and its counterpart in FIGS.
4, 7, 8, 9 and 11) is shown more clearly in the enlarged
detail views shown as FIGS. 12 and 13 as not a fully-
extending disc, but is just a bridge-like member having
supporting legs 36a which carry a female-threaded cen-
tral body 365; and the bridge legs 36a permit water to
flow through the spaces 36¢c which exist between the
legs 36a, from the body core 33 to the nozzle opening
38. The said adjustment as to valve-setting is provided
by the threads 34a on the valve-stem 34, those threads
34a providing the threaded carry of the valve 34 by the
holding bridge 36, for the in-and-out adjustment of
valve 34.

Gaskets 42 are shown between the head body 20 and
its respective bottom end plate 32 and top end plate 44;
and bolts 45 connect both the bottom end plate 32 and
the top end plate 44 to the head 20.

FIG. 3 illustrates the 45° spread of each outlet 21 of
each of the nozzle sets 22-24 of FIG. 1.

FI1G. 4 shows a different embodiment of outlet head,
particularly useful if the water supply line 46 is coming
from above, through the top end plate 48; and in this
unit, the inner circle zone 49 (FI1G. § pattern) of dispen-
sate comes from a bottom nozzie outlet 21 located on
the bottom end plate 50, bolts §1 connecting both end
plates 48 and 50 to the head. The circle 49 is 360°.

In this FIG. 4 embodiment, the head 52 is shown with
an intermediate set 54 of eight nozzles 21, which as per
FIG. § dispense to a 360° zone 56 concentric about the
inner zone 49.

The next outer concentric zone 58 of dispensate of
head 52 of FIG. 4 are the half-squares 58 of FIG. 5,
which are dispensed by the four 90°-spaced central set
60 of nozzles 21 to correspond to the half-square zones
28 of FIG. 2; and like the process there shown, the
process shown in FIG. § illustrates the use of less than
360° for the outer concentric zone 58 so as to not over-
lap areas being covered by another outlet 21.
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Thus, as in the FIG. 2 process, the head 52 “A”
which 1s adjacent central head 52 “B” is set to dispense
from all its four outlets 21 of its central set 60, and all
eight of its intermediate set 54, as well as its bottom
single outlet 21. Further, as in the FIG. 2 process, cer-
tain of the heads 52 are made to dispense other zones of
less than 360°, such as the head 52 “D” which dispenses
nothing at all from its central set 60, whereas head 52
“E” dispenses from only two of its nozzles of the central
set 60.

The head 50 is shown with a hollow core 62, which
communicates the supply line 46 with all its outlets.

FIG. 6, as does FIG. 2 for the head 20 of FIG. 1,
illustrates the coverage by the head 52 when set to
dispense from only one outlet 21 of its set 54 (sector 56)
and one from its set 60 (sector 58) as well as the single
bottom outlet which provides the circular zone 49.

Remote control actuation of the outlet nozzles 21 of
an outlet head 63 is shown in FIGS. 9 and 10. As there
shown, solenoids 64 powered by electric circuitry 66
actuate valve members 68, the valves 68 being biased to
open position by springs 70, the valves 68 being shown
here as of normally-open type closable by electrical
actuation of the respective solenoids 64.

The solenoid control of the embodiment of FIGS. 9
and 10 1s destrably provided for individual outlet noz-
zles 21 as well as for the sets of eight nozzles 21 of its
central set 72 and the four nozzles of its upper set 74.
The head unit 63 of FIG. 9, with its top end plate 75,
bottom end plate 76, and its platebolts 77, water inlet
pipe 78 which supplies water to the head-core 80, is like
the embodiment shown in FIGS. 1, 2, and 3, except for
the solenoid control feature of FIGS. 9 and 10.

Directional control of the dispensed spray of water
droplets from the outlet heads is shown in FIG. 11. As
there shown the head 82 provides a seating base 84 for
a second body member 86, and at least one of the seating
base 84 and second body member 86 (here both) is pro-
vided to have a generally spherical or cylindrical sur-
face; and it and the other of base 84 and body member
86 sealingly but movably engage one another for per-
mitting directional adjustment of the dispensed spray,
for the second body member 86 carries the outlet nozzle
21. A set screw 88 maintains whatever directional ad-
justment is desired.

Except as to the spray-directability feature, the em-
bodiment of FIG. 11 may be like that of FIG.-1, the
head of FIG. 11 being shown with a top end plate 90,
bottom end plate 92 which is fastened to a water inlet
line 94 for delivering water to the head core 96, with
bolts 98 holding the end plates 90 and 92 onto the head
body 82; and for providing the concentric areas of
sprinkler dispensing, the nozzle outlets 21 are provided
as eight in a central set 100 and four in an upper set 102.

As herein set forth, the inventive concepts advanta-
geously provide an overall fire protection system or
installation having advantages over others; and the
concepts may be considered as each and all of improved
outlet heads, a system or installation in the sense of a
whole array of such heads, or a process, all of these
providing advantages including although not limited to
the dispensing into concentric zones of 360° or less than

360° to achieve the generally uniform spray pattern
herein discussed.

The overall and individual concepts, considered as a
process provide the procedures for the dispensing of the

water sprays such as to provide a plurality of concentric

zones of water coverage from each of the sources, and
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from a plurality of circumferentially-extending posi-
tions at each source for dispensing to each of said zones
in a manner for achieving substantially uniform water
coverage throughout each of said zones; the dispensing
from the sources is also such as to avoid substantial

overlapping in any area which is common to a zone of
more than one source, by providing that the zones of
water coverage from certain of the sources are less than
360° in extent so as to exclude dispensing into areas of a
zone into which water is being dispensed from another
Source.

It 1s thus seen that outlet heads, the system, and the
process, according to the inventive concepts, provide
desired and advantageous concepts, yielding several
advantages. |

Accordingly, 1t will thus be seen from the foregoing
description of the invention according to these illustra-
tive embodiments, considered with the accompanying
drawings, that the present invention provides new and
useful concepts of a sprinkler system for fire protection,
from various standpoints such as pointed out herein,
yielding desired advantages and characteristics, and
accomplishing the intended objects, including those
hereinbefore pointed out and others which are mherent
in the invention.

Modifications and variations may be effected without
departing from the scope of the novel concepts of the
invention; accordingly, the invention is not limited to
the specific embodiment or form or arrangement of
parts herein described or shown. For example, the dis-
pensed material 1s simply called “water” in the general
sense as referring to any fire-extinguishing fluid. Also,
the concepts are not to be considered as limited to the
particular angles of position shown for the outlet noz-
zles 21, the angles being shown in the illustrative draw-
ings for illustrating the concept of providing the ZOnes
of Sprlnkler coverage from the nozzle sets.

What 1s claimed is: |

1. A mult-nozzled dispenser head for a fire protection
system to cover an area larger than would be covered
by water dispensed from a single nozzle dispenser head,
comprising: -

the multi-nozzled dlSpenser head being provided to

have a pluraltity of sets of outlets, and each of the
nozzles being provided with adjustable means to
change the water droplet size, '

each of the sets being provided to have a plurality of

outlets,

the sets of outlets being of a nature such as to dispense

water 1n concentric zones, a lower one of the sets
of outlets being generally horizontally directed,
and an upper one of the sets of outlets being up-
wardly directed,

the lower set of outlets being arranged and directed

so as to dispense water in a pattern substantially
360° in circumferential extent, and

the upper set of outlets being arranged and directed
and of a quantity such as to restrict dispensing circum-
ferentially so that the zone covered by the water dis-
pensed from the respective upper set of outlets is a
selected amount less than 360° so as to exclude dispens-
ing into areas of a zone to which water is being dis-

pensed from another of such heads,
the adjustability of droplet size, in combination with

the optional less than 360° extent of water dispens-
ing from any nozzle-head, combining to achieve
safety protection against different fire-hazard situa-
tions by different droplet sizes in various zones of
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coverage, from the same multi-nozzled dispenser
head.

2. The invention as set forth in claim 1 in a combina-
tion in which the outlets are provided to be adjustable
with respect to direction of dispensing.

3. The invention as set forth in claim 1 in a combina-
tion 1n which the outlets are provided to be adjustable
with respect to both direction of dispensing and as to
droplet size.

4. The invention as set forth in claim 1 in a combina-
tton in which the outlets are each provided with a valve
means for blocking the dispensing of water out the
respective outlets,

and there being solenoid means provided for control-

ling each of the valve means, thereby achieving a
- selection of outlets from which the water is to be
dispensed.

5. A multi-nozzled dispenser head for a fire protec-
tion system to cover an area larger than would be cov-
ered by water dispensed from a single nozzle dispenser
head, comprising:

the multi-nozzled dispenser head being provided to

have a plurality of sets of outlets, and each of the
nozzles being provided with adjustable means to
change the water droplet size,

each of the sets being provided to have a plurality of

outlets, |

the sets of outlets being of a nature such as to dispense

water in concentric zones, a lower one of the sets
of outlets being generally horizontally directed,
and an upper one of the sets of outlets being up-
wardly directed,

the lower set of outlets being arranged and directed

so as to dispense water in a pattern substantially
360° in circumferential extent, and

the upper set of outlets being arranged and directed

such as to restrict dispensing circumferentially so
that the zone covered by the water dispensed from
the respective upper set of outlets is a selected
amount less than 360° so as to exclude dispensed
into areas of a zone to which water is being from
another of such heads,

the adjustability of droplet size, in combination with

the optional less than 360° extent of water dispens-
ing from any nozzle-head, combining to achieve
safety protection against different fire-hazard situa-
tions by different droplet sizes in various zones of
coverage, from the same multi-nozzled dispenser
head,

in a combination in which the multi-nozzled dis-

penser head is provided with an end plate for each
and thereof, one of said end plated provided with
inlet means by which water is supplied to the inte-
rior of the multi-nozzle dispenser head, the end
plates and the said dispenser head being provided
with co-operative connection means, the connec-
tion means being of a correspondency as to both
ends of the multi-nozzled dispenser head and to
both end plates to provide the interchangable
mounting of either end plate to each end of the
multi-nozzled dispenser head to permit the said
dispenser head to be installed selectively with ei-
ther head facing the associated supply line for com-
munication with the inlet means.

6. Apparatus for the dispensing of water to provide
fire protection to an area larger than would be covered
by water dispensed from a single source, comprising;:

a plurality of multi-nozzled dispenser heads;
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supply means for supplying water to the multi-noz-
zled dispenser heads;
the multi-nozzled dispenser heads being supported in
spaced relationship;
the multi-nozzled dispenser heads each having a plu-
rality of sets of outlets, each of the sets having a
plurality of outlets, at least one of which sets dis-
penses in a substantially 360° area;
the sets of outlets being of a nature such as to dispense
water 1n concentric zones;
and the outlets of each set being arranged and di-
rected and of a quantity such as to avoid substantial
overlapping in any area which is common to a zone
which would receive water dispensed from more
than one of the multi-nozzled dispenser heads, by
providing that the dispensing from certain sets of
outlets is less than 360° thereby providing that the
zones of water coverage from certain of the multi-
nozzled dispenser heads are less than 360° in extent
so as to exclude dispensing into areas of the zone to
which water is being dispensed thereto from an-
other of the heads.
7. The invention as set forth in claim 6 in a combina-
tion in which each of the dispenser heads comprises a
nozzle assembly, including a base member, and a second
member, at least one of the base member and second
member having a generally spherical surface to which
the other member sealingly engages irrespective of the
particular relative orientation of the two members as
accommodated by the spherical surface, the members
being relatively movable to achieve the desired direc-
tion of dispensate outwardly through the second mem-
ber, the second member carrying a valve having a
valve-head, the valve-head providing a means for divid-
ing portions of the stream being dispensed, and the
valve being threadedly connected to the second mem-
ber, providing axial adjustability of the valve and valve-
head by which droplet size of the water being dispensed
may be regulated by adjustment of the valve and thus of
the spacing of the valve-head and adjacent portions of
the second member, thereby providing, in combination

‘as to the nozzle assembly, the plural-advantage charac-

teristics of (a) adjustability of direction of dispensate by
adjustment of the relative orientation of the said base
member and second member, and (b) adjustability of the
nature of the division of the portions of the dispensate
stream, and (c) the adjustment of droplet size of the
dispensate.

8. The invention as set forth in claim 6 in a combina-
tion in which each of the dispenser heads comprises a
nozzle assembly, including a base member, and a second
member, at least one of the base member and second
member having a generally cylindrical surface to which
the other member sealingly engages irrespective of the
particular relative orientation of the two members as
accommodated by the cylindrical surface, the members
being relatively movable to achieve the desired direc-
tion of dispensate outwardly through the second mem-
ber, the second member carrying a valve having a
valve-head, the valve-head providing a means for divid-
ing portions of the stream being dispensed, and the
valve being threadedly connected to the second mem-
ber, providing axial adjustability of the valve and valve-
head by which droplet size of the water being dispensed
may be regulated by adjustment of the valve and thus of
the spacing of the valve-head and adjacent portions of
the second member,
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thereby providing, in combination as to the nozzle
assembly, the plural-advantage characteristics of
(a) adjustability of direction of dispensate by ad-
justment of the relative orientation of the said base
member and second member, and (b) adjustability 5
of the nature of the division of the portions of the
dispensate stream, and (c) the adjustment of droplet
size of the dispensate.

9. A process for the dispensing of water to provide
fire protection to an area larger than would be covered 10
by water dispensed from a single dispensing source,
comprising the dispensing of water from a plurality of
spaced multi-nozzled dispensing sources;

the said dispensing being such as to provide a plural-

ity of concentric zones of water coverage from 15
each of the sources, at least one of said zones being
substantially 360° in extent;

the dispensing further being from a plurality of cir-

cumferentially-extending positions at each source
for dispensing to each of said zones in a manner for 20
achieving substantially uniform water coverage
throughout each of said zones; -

the dispensing from said sources being also such as to

avoid substantial overlapping in any area which is
common to a zone of more than one source, by 25
providing that the zones of water coverage from
certain of the multi-nozzled dispensing sources are
less than 360° in extent so as to exclude dispensing
into areas of the zone to which water is being dis-
pensed thereto from another source. 30

10. A multi-nozzled dispenser head for a fire protec-

tion system to cover an area larger than would be cov-

ered by water dispensed from a single nozzle dispenser
head, comprising:

the multi-nozzled dlSpenser head being provided to 35

have a plurality of sets of outlets, and each of the
nozzles being provided with adjustable means to
change the water droplet size,

each of the sets being provided to have a plurality of
outlets, 40

the sets of outlets being of a nature such as to dispense
water in concentric zones, a lower one of the sets
of outlets being generally horizontally directed,
and an upper one of the sets of outlets being up-
wardly directed, 45

the lower set of outlets being arranged and directed
so as to dispense water in a pattern substantially
360° in circumferential extent, and

the upper set of outlets being arranged and directed
such as to restrict dispensing circumferentially so 50
that the zone covered by the water dispensed from
the respective upper set of outlets is a selected
amount less than 360° so as to exclude dispensing
mnto areas of a zone to which water is being dis-
pensed form another of such heads, 55

the adjustability of droplet size, in combination with
the optional less than 360° extent of water dispens-
ing from any nozzle-head, combining to achieve

safety protection against different fire-hazard situa-
tions by different droplet sizes in various zones of 60

coverage, from the same multi-nozzled dispenser
head,

In a combination in which the outlets are each pro-
vided as a nozzle assembly, including a base mem-
ber, and a second member, at least one of the base 65
member and second member having a generally
spherical surface to which the other member seal-
ingly engages irrespective of the particular relative
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orientation of the two members as accommodated
by the spherical surface, the members being rela-
tively movably to achieve the desired direction of
dispensate outwardly through the second member,
the second member carrying a valve having a
valve-head, the valve-head providing a means for
dividing portions of the streams being dispensed,
and the valve being threadedly connected to the
second member, providing axial adjustability of the
valve and valve-head by which droplet size of the
water being dispensed may be regulated by adjust-
ment of the valve and thus of the spacing of the
valve-head and adjacent portions of the second
member,

thereby prowdlng, in combination as to the nozzle
assembly, the plural-advantage characteristics of
(a) adjustability of direction of dispensate by ad-
Jjustment of the relative orientation of the said base
member and second member, and (b) adjustability
of the nature of the division of the portions of the
dispensate stream, and (c) the ad_}ustment of droplet
size of the dispensate.

11. A multi-nozzled dispenser head for a fire protec-

tion system to cover an area larger than would be cov-

ered by water dispensed from a smgle nozzle dispenser
head, comprising:

the multi-nozzled dispenser head being provided to
have a plurality of sets of outlets, and each of the

- nozzles being provided with adjustable means to
change the water droplet size,

each of the sets being provided to have a plurality of

outlets,

- the sets of outlets being of a nature such as to dispense

water 1n concentric zones, a lower one of the sets
of outlets being generally horizontally directed,
and an upper one of the sets of outlets being up-
wardly directed, | | ;

the lower set of outlets being arranged and directed
so as to dispense water in a pattern substantially
360" in circumferential extent, and |

the upper set of outlets being arranged and directed
such as to restrict dispensing circumferentially so
that the zone covered by the water dispensed from
the respective upper set of outlets is a selected
amount less than 360° so as to exclude dispensing
into areas of a zone to which water is being dis-
pensed from another of such heads,

the adjustability of droplet size, in combination with
the optional less than 360° extent of water dispens-
ing from any nozzle-head, combining to achieve
-safety protection against different fire-hazard situa-
tions by different droplet sizes in various zones of
coverage, from the same multi-nozzled dispenser
head, | |

in a combination in which the outlets are each pro-
vided as a nozzle assembly, including a base mem-
ber, and a second member, at least one of the base
member and second member having a generally

- cylindrical surface to which the other member
sealingly engages irrespective of the particular
relative orientation of the two members as accom-
modated by the cylindrical surface, the members
being relatively movable to achieve the desired
direction of dispensate outwardly through the sec-
ond member, the second member carrying a valve
having a valve-head, the valve-head providing a
means for dividing portions of the stream being
dispensed, and the valve being threadedly con-
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nected to the second member, providing axial ad-
justability of the valve and valve-head by which
droplet size of the water being dispensed may be

regulated by adjustment of the valve and thus of

the spacing of the valve-head and adjacent portions
of the second member,

thereby providing, in combination as to the nozzle
assembly, the plural-advantage characteristics of
(a) adjustability of direction of dispensate by ad-
justment of the relative orientation of the said base
member and second member, and (b) adjustability
of the nature of the division of the portions of the
dispensate stream, and (c) adjustment of droplet
size of the dispensate. |

12. Apparatus for the dispensing of water to provide

fire protection to an area larger than would be covered

by water dispensed from a single source, comprising;

a plurality of multi-nozzied dispenser heads;

supply means for supplying water to the multi-noz-
zled dispenser heads;

the multi-nozzled dispenser heads being supported in
spaced relationship;

the multi-nozzled dispenser heads each having a plu-
rality of sets of outlets, each of the sets having a
plurality of outlets;

the sets of outlets being of a nature such as to dispense
water in concentric zones;

and the outlets of each set being arranged and di-
rected such as to avoid substantial overlapping in
any area which i1s common to a zone which would
receive water dispensed from more than one of the
multi-nozzled dispenser heads, by providing that
the zones of water coverage from certain of the
multi-nozzled dispenser heads are less than 360° in
extent so as to exclude dispensing into areas of a
zone to which water is being dispensed thereto
from another of the heads;

in a combination in which the outlets are each pro-
vided as a nozzle assembly, including a base mem-
ber, and a second member, at least one of the base
member and second member having a generally
spherical surface to which the other member seal-
ingly engages irrespective of the particular relative
orientation of the two members as accommodated
by the spherical surface, the members being rela-
tively movable to achieve the desired direction of
dispensate outwardly through the second member,
the second member carrying a valve having a
valve-head, the valve-head providing a means for
dividing portions of the stream being dispensed,
and the valve being threadedly connected to the
valve and valve-head by which droplet size of the
water being dispensed may be regulated by adjust-
ment of the valve and thus of the spacing of the
valve-head and adjacent portions of the second
member,

thereby providing, in combination as to the nozzle

assembly, the plural-advantage characternistics of

(a) adjustability of direction of dispensate by ad-
justment of the relative orientation of the said base
member and second member, and (b) adjustability
of the nature of the division of the portions of the
dispensate stream, and (c) the adjustment of droplet
size of the dispensate. -
13. Apperatus for the dispensing of water to provide
fire protection to an area larger than would be covered
by water dispensed from a single source, comprising:
a plurality of multi-nozzled dispenser heads;
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supply means for supplying water to the multi-noz-
zled dispenser heads;

the multi-nozzled dispenser heads being supported in
spaced relationship;

the multi-nozzled dispenser heads each having a plu-
rality of sets of outlets, each of the sets having a
plurality of outlets;

the sets of outlets being of a nature such as to to
dispense water in concentric zones;

and the outlets of each set being arranged and di-
rected such as to avoid substantial overlapping in
any area which 1s common to a zone which would
recive water dispensed from more than one of the
multi-nozzied dispenser heads, by providing that
the zones of water coverage from certain of the
multi-nozzled dispenser heads are less than 360° in
extent so as to exclude dispensing into areas of a
zone to which water is being dispensed thereto
from another of the heads:

In a combination in which the outlets are each pro-
vided as a nozzle assembly, including a base mem-
ber, and a second member, at least one of the base
member and second member having a generally
cylindrical surface to which the other member
sealingly engages irrespective of the particular
relative orientation of the two members as accom-
modated by the cylindrical surface, the members
being relatively movable to achieve the desired
direction of dispensate outwardly through the sec-
ond member, the second member carrying valve
having a valve-head, the valve-head providing a
means for dividing portions of the stream being
dispensed, the valve being threadedly connected to
the second member, providing axial adjustability of
the valve and valve-head by which droplet size of
the water being dispensed may be regulated by
adjustment of the valve and thus of the spacing of
the valve-head and adjacent portions of the second
member,

thereby providing, in combination as to the nozzle
assembly, the plural-advantage characteristics of
(a) adjustability of direction of dispensate by ad-
justment of the relative orientation of the said base
member and second member, and (b) adjustability
of the nature of the division of the portions of the
dispensate stream, and (c) the adjustment of droplet
size of the dispensate.

14. A process for the dispensing of water to provide

fire protection to an area larger than would be covered

50 by water dispensed from a single dispensing source,

535

60

65

comprising the dispensing of water from a plurality of
spaced multi-nozzled dispensing sources;

the said dispensing being such as to provide a plural-
ity of concentric zones of water coverage from
each of the sources:

the dispensing further being from a plurality of cir-
cumferentially-extending positions at each source
for dispensing to each of said zones in a manner for
achieving substantially uniform water coverage
throughout each of said zones;

the dispensing from said sources being also such as to
avold substantial overlapping in any area which is
common to a zone of more than one source, by
providing that the zones of water coverage from
certain of the multi-nozzled dispensing sources are
less than 360° 1n extent so as to exclude dispensing
into areas of a zone to which water 1s being dis-
pensed thereto from another source;
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in a combination in which the dispensing sources are
each provided as a nozzle assembly, including a

base member, and a second member, at least one of
the base member and second member having a

generally spherical surface to which the other 5
member sealingly engages irrespective of the par-
ticular relative orientation of the two members as
accommodated by the spherical surface, the mem-
bers being relatively movable to achieve the de-

sired direction of dispensate outwardly through the 10
second member, the second member carrying a

valve having a valve-head, the valve-head provid-
ing a means for dividing portions of the stream
being dispensed, and the valve being threadedly
connected to the second member, providing axial 15
adjustability of the valve and valve-head by which
droplet size of the water being dispensed may be
regulated by adjustment of the valve and thus of
the spacing of the valve-head and adjacent portlens
of the second member, 20
thereby providing, in combination as to the nozzle
assembly, the plural-advantage characteristics of
(a) adjustability of direction of dispensate by ad-
justment of the relative orientation of the said base
member and second member, and (b) adjustability 25
of the nature of the division of the portions of the
dlspensate stream, and (c) the adjustment of droplet
size of the dispensate.

15. A process for the dispensing of water to provide
fire protection to an area larger than would be covered 30
by water dispensed from a single dispensing source,
comprising the dispensing of water from a plurality of
spaced multi-nozzled dispensing sources;

the said dispensing being such as to provide a plural-

ity of concentric zones of water coverage from 35
each of the sources:

the dispensing further being from a plurality of cir-

cumferentially-extending positions at each source
for dispensing to each of said zones in a manner for

435
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achieving substantially uniform water coverage
throughout each of said zones:; |

the dispensing from said sources being also such as to

avold substantial overlapping any area which is
common to a zone of more than one source, by
providing that the zones of water coverage from
certain of the multi-nozzled dispensing sources are
less than 360° in extent so as to exclude dispensing
into areas of a zone to which water is being dis-
pensed thereto from another source;

in a combination in which the dispensing sources are

each provided as a nozzle assembly, including a
base member, and a second member, at least one of
the base member and second member having a
generally cylindrical surface to which the other
member sealingly engages irrespective of the par-

- ticular relative orientation of the two members as
‘accommodated by the cylindrical surface, the

members being relatively movable to achieve the
desired direction of dispensate outwardly through
the second member, the second member carrying a
valve having a valve-head, the valve-head provid-
ing a means for dividing portions of the stream
being dispensed, and the valve being threadedly
connected to the second member, providing axial
adjustability of the valve and valve-head by which
froplet size of the water being dispensed may be
regu]ated by adjustment of the valve and thus of
the spacing of the valve-head and adjacent portions
of the second member,

thereby providing, in combination as to the nozzle

assembly, the plural-advantage characteristics of
(a) adjustability of direction of dispensate by ad-
justment of the relative orientation of the said base
member and second member, and (b) adjustability
of the nature of the division of the portions of the
dispensate stream, and (c) the adjustment of droplet

size of the dispensate.
. * * %k %
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